Existing measurements from South Australia define a broad (> 250 km wide) zone of anomalously high surface heat flow (92 ± 10 mW m-
Introduction
heat-producing elements [4, 5] . In the recent past, considerable effort has been expended towards understanding global heat flow averages, and the source distributions that contribute to them (e.g. [3, [6] [7] [8] ). While such global averages are undoubtedly important, their significance should be evaluated with regard to the following points. Firstly, the so-called global heat flow dataset is strongly biased by measurements made in North America, Europe and southern Africa, with the heat flow field from other continental regions virtually unknown. Secondly, given that many important geological processes are temperature dependent, the natural spatial variation in thermal parameters is of greater relevance than global averages. In this regard, regions of elevated heat flow are fundamental to our understanding of the thermal structure of the continental crust.
This paper concerns itself with a region of elevated heat flow in South Australia. Existing heat flow measurements in this region suggest either anomalous mantle activity or that radiogenic crustal sources contribute more than twice what would be expected on the basis of global heat flow averages. In this region, crustal growth occurred mainly from the Palaeoproterozoic through to the early Mesoproterozoic [9] . Heat flow measurements are often of poor quality or display broad scatter, and as with all such measurements there is a need to evaluate their plausibility. A primary purpose of this paper is to determine the validity of these heat flow values in light of inferences about mantle thermal regimes and surface heat production parameters derived from regional geochemical and geophysical datasets. These data suggest that the anomalous heat flow reflects extraordinary concentrations of heat-producing elements in the crust. In Section 6, we briefly explore the origin and implications of this exceptionally enriched crust.
Some preliminary remarks concerning global heat flow
Surface heat flow is a measure of the combined heat flow from the convective mantle, radiogenic heat from the decay of U, Th and K within the lithosphere and transient perturbations associated with tectonic, magmatic, hydrologic and/or climatic activity. Over 10000 global continental heat flow measurements [7] have been used to constrain the chemical and thermal structure of the lithosphere. However, it should be stressed that 90% of these measurements are from three continents; Europe, North America and Africa. In comparison, the heat flow field of South America, Australia and Asia is relatively poorly known, while Antarctica is virtually unknown. Note also that almost all heat flow measurements within Africa come from either the Archaean provinces of southern Africa or the East African rift, with the heat flow field of the great majority of the continent outside these provinces only very poorly known. An important question, therefore, concerns just how representative the existing heat flow dataset is.
Although the global heat flow dataset suggests marked spatial and temporal variations, existing measurements have been used to constrain the crustal contribution to the surface heat flow average. Using a reduced heat flow value of 27 mW m-2 , McLennan and Taylor [5] proposed that 'the crustal radiogenic crustal component of continental heat flow must lie within the range of 18-48 mW m-2 , and almost certainly lies in the range 21-34 mW m- 2 ,. This range correlates well with crustal heat flow contributions of 20 to > 44 mW m-2 calculated using geochemical and seismic data from Archaean and Proterozoic crustal sections together with average surface heat flow values [3, [10] [11] [12] [13] [14] .
A major focus of previous heat flow studies has been the relationship between surface heat flow and tectonic age (Fig. 1) Previous investigations have also noted that there are significant variations in heat flow according to their proximity to Archaean-Proterozoic boundaries, with values of -40 mW m-2 for Proterozoic crust within 100-400 km of Archaean cratons increasing to 54-58 mW m-2 in Proterozoic regions greater than 400 km from cratonic regions [8] . Although differences in crustal heat production may contribute to the spatial variation in heat flow, the observed signature has been primarily attributed to differences in litho spheric thickness, with heat diverted around thick cold Archaean roots into the surrounding younger terrains [8, 17] .
While the global heat flow average for continental lithosphere has been used as the basis for studies of the thermal evolution in many Precambrian terranes, heat flow values within Proterozoic Australia are significantly higher than the global average for terranes of comparable, or younger age. On the basis of 90 measurements within Australia, Sass and Lachenbruch [18] Heat flow in the Eastern Province is also elevated, with 38 measurements producing an average of 72 mW m-2 .
Sass and Lachenbruch [18] proposed a reduced heat flow contribution of 27 mW m-2 throughout all provinces, with differences in surface heat flow reflecting lateral variations in crustal heat production in the two western zones and additional thermal effects of magmatic and tectonic activity in the Eastern Province. Such an interpretation requires that within the Central Shield Province, internal heat sources contribute > 50 mW m- EPSL 56223-11-00 to the surface heat flow. This implies that a significant proportion of the Australian continent lies near, or beyond, the upper limit of the range of crustal heat production parameters suggested by the global heat flow dataset (e.g. [5] ). If this assertion can be corroborated, it would imply that the natural variation in heat flow within continents should be revisited, with any inferences about global heat flow averages cognisant of the potential bias introduced by the geography of the available data. South Australia has the most detailed heat flow record within the Central Shield Province and therefore provides an ideal setting to assess the validity of the elevated heat flow measurements. In order to evaluate the South Australian heat flow record, we will first outline the geological framework of this region.
Geological setting
South Australia is dominated by two Archaean-Proterozoic cratonic terranes separated by the Adelaide Fold Belt (Fig. 3) . Unless otherwise stated, all geochronological data are from Drexel et al. [19] and Daly et al. [20] . The western region of South Australia comprises the Gawler Craton, a stable crystalline basement terrane composed of Archaean to Mesoproterozoic magmatic and metasedimentary rocks. The northern and western boundaries of the Gawler Craton are covered by the sedimentary Neoproterozoic Officer Basin and the Cenozoic Eucla Basin, respectively. The northeastern part of the Craton is covered by a thin veneer of Neoproterozoic sediments of the Stuart Shelf, and the eastern extent is defined by the Torrens Hinge Zone (Fig. 3) . The Gawler Craton has been divided into numerous subdomains based on tectonic, chemical and isotopic constraints [19] Ma Hiltaba Suite and associated Gawler Range Volcanics (Fig. 3) .
The Adelaide Fold Belt contacts the eastern Gawler Craton and Stuart Shelf along the Torrens Hinge Zone, which marks the western limit of Neoproterozoic sedimentation in the Adelaide Geosyncline (see Fig. 3 ). Late PalaeoproterozoicMesoproterozoic basement inliers within the fold belt include the northern Mount Painter Province; a Palaeoproterozoic metasedimentary sequence intruded by Ma granites and volcanics. In the northeast, the Willyama Inliers (which include the Olary and Broken Hill Blocks) expose Palaeoproterozoic sedimentary and volcanic units intruded by granites at -1720-1700 Ma and -1590 Ma [21] . These basement terranes are unconformably overlain by a thick Neoproterozoic to Early Cambrian cover sequence of clastics, carbonates and minor volcanics deposited within an aborted, intracratonic rift forming the Adelaide Geosyncline. Both basement EPSL 56223-11-00 and cover were deformed and partly metamorphosed during the Delamerian Orogeny (-500 Ma) to form the Adelaide Fold Belt. The Curnamona Craton comprises eastern-central South Australia and is bounded by the northern Adelaide Fold Belt to the west and the Willyama Inliers to the south (Fig. 3) . Although poorly exposed, the Curnamona Craton appears to be of similar age to the eastern Gawler Craton and Willyama Inliers.
Surface heat flow in South Australia
Existing heat flow values from 22 different 10- Table I South Australian heat flow data III cations within South Australia (Table 1) increase from west to east, with a distinct rise in values evident between the western and eastern Gawler Craton (Fig. 4) . The zone of elevated heat flow, which we term the South Australian heat flow anomaly (SAHFA), overlaps the boundary between the eastern Gawler Craton and the Adelaide Fold Belt, including the Stuart Shelf ( Accompanying U-Th assay data suggest that -30 mW m-2 of the additional heat flow is generated within the orebody at depths less than 1 km, with the excess heat flow presumably originating at greater depths [23, 26] . The maximum heat flow recorded within the SAHF A is 126 mW m-2 from Parabarana Hill in the Mount Painter Province although, as outlined later, the thermal regime at this locality may be significantly modified by recent tectonism and hydrothermal activity. The eastern Adelaide Fold Belt, in the vicinity of the Willyama Inliers, is characterised by somewhat lower, but still elevated heat flows of 68-81 mW m-2 ( Fig. 4) . Regression of the South Australian heat flow data for which basement heat production measurements are reported yields a poorly constrained slope (or characteristic length-scale, hr) of 9.7 km, and intercept (or reduced heat flow, qr) of 29.5 mW m- In order to further define the character of the SAHFA, we will focus on heat flow measurements within this region. Exclusion of the western Gawler Craton (n = 3, 54 ± 5 m W m -2) increases the SAHF A to 91 ± 17 mW m-2 ( Fig. 5) . By further excluding the somewhat lower values from the Willyama Inliers and eastern Adelaide Fold Belt (n = 4, 72 ± 7 mW m- 2 ) and the anomalously high measurements from Mount Painter, the Olympic Dam deposit and Mount Gambier, the remaining 11 records define a mean heat flow of 92 ± 10 mW m-2 ( Fig. 5 ). This is our best estimate for the regional character of the SAHFA.
The extent of the SAHF A is not precisely constrained from the available data (Figs. 2 and 4). It clearly extends from Adelaide in the south some 600 km north to the Mount Painter Province. North of Mount Painter it appears to merge with a broad heat flow anomaly extending almost all the way across the continent (Fig. 2) , although the density of data in the interior of the continent is too low to critically evaluate this. The most westerly record within the SAHF A is at Iron Knob, although the anomaly may well extend as far westwards as 136°E, which represents the ap- EPSL 56223-11-00 proximate longitude of the boundary between the eastern and western Gawler Craton (Fig. 4) . Although the eastern boundary is relatively poorly defined, the anomaly extends as far eastwards as the Mount Painter Province at -140 0 E giving a minimum width of 250 km. The available data suggest that the Willyama Inliers are characterised by somewhat elevated heat flows, and thus could also be included in the SAHFA, in which case the anomaly is over 500 km across.
Heat flow values in the SAHF A are extraordinary in the context of averages reported for other Proterozoic terranes. For example, the Grenville province of North America is probably the best characterised Late Proterozoic province, with 30 heat flow determinations providing an average of 41 ± 11 mW m-2 [27] which makes it one of the 'coldest' known continental regions. In view of the elevated heat flow signature in South Australia, it is appropriate to assess whether these values are a true reflection of the regional lithospheric thermal budget. In principle, the anomalous heat flow could be the result of a number of factors including recent tectonism or magmatism, hydrologic processes, abnormal mantle heat flow and/or exceptional concentrations of heat-producing elements in the crust. In this section, we discuss the evidence pertaining to these possibilities.
Recent tectonism
The SAHF A overlaps a region of mild neotectonic activity which has resulted in the formation of the Flinders Ranges. It is broadly coincident with, and represents a reactivation of the Adelaide Fold Belt, which contrasts the adjacent Gawler Craton and Stuart Shelf, where there is no evidence of significant fault-related displacement since the Mesoproterozoic. The age of the initial uplift of the modern Flinders Ranges is still debated and may be as old as Eocene, or as recent as late Pliocene [28] . The coincidence of the uplands with a belt of active low-level, seismicity supports the notion that tectonism is ongoing, as do widespread Pleistocene fanglomerate aprons in the footwall to steep reverse faults that typically bound the uplands. While transient thermal anomalies associated with denudation of this up-113 land system cannot explain the elevated heat flow in the eastern Gawler Craton (Fig. 4) , they may be responsible for some anomalies within the Flinders Ranges. In particular, the very high heat flow (126 mW m- 2 ) from the Mount Painter region may be influenced by such recent tectonism, as this measurement is located on the bounding escarpment of the upland system.
Magmatic activity
Southeastern Australia contains a well defined, recent volcanic province that includes the very south-east corner of South Australia. [29] . While this magmatic province is also associated with elevated heat flow (e.g. Mount Gambier [22] ), the province is more than 400 km from the nearest measurement used to define the SAHF A and up to 1000 km from its north-westerly limit. This magmatism can therefore be dismissed as a significant contributor to the SAHF A. An older period of magmatism is represented by the Jurassic Wisanger Basalt at Kangaroo Island [30] , however, this is again well south of any measurement used to define the SAHF A and is sufficiently old that any associated transient thermal anomalies would have decayed by now.
Hydrologic activity
The northeastern interior of South Australia contains Mesozoic sedimentary basins associated with the vast aquifer system of the Great Artesian Basin. Thermal gradients in these basins often exceed 50°C km-1 and are locally as high as 70°C km-1 [31] . These basins extend as far south as the northern limits of the Stuart Shelf and the northern Adelaide Fold Belt. However, none of the heat flow measurements that define the SAHF A is from areas where these aquifers are known to exist. Moreover, the majority of the measurements are within crystalline basement, where there is no independent evidence for significant hydrologic activity. The only documented example of hydrothermal activity within the heat flow anomaly is from Parabarana Hill, where the nearby active Paralana Hot Springs may significantly modify the measured heat flow.
Abnormal mantle heat flow
A number of observations and inferences bear on the thermal regime of the upper mantle beneath the SAHFA. Firstly, the absence of significant tectonism and magmatic activity in the region since the early Phanerozoic suggests that the mantle lithosphere is in no way thermally anomalous. By analogy with provinces of similar age elsewhere in the world, we might expect relatively thick lithosphere at least beneath the eastern Gawler Craton, where the last tectonic activity of any significance was in the Mesoproterozoic. This notion is corroborated by estimates of upper mantle seismic velocity [32] which show that the region is underlain by material of relatively fast seismic velocity at depths of 100-200 km. This contrasts with the more easterly parts of Australia, which are characterised by significantly slower upper mantle velocities. The boundary between these various mantle domains coincides with the eastern limit of Proterozoic crust, some 500 km east of the SAHFA.
The relatively fast upper mantle velocities beneath the SAHF A suggest relatively cool upper mantle temperatures, and can be used to constrain the contributions of mantle and crustal heat sources to the observed surface heat flow. Here we outline some simple calculations that allow estimation of the contributions assuming that, to account for the fast seismic velocities, the uppermost mantle must be no hotter than -500°C. We begin by noting that for a given surface heat flow (qs) and conductivity (k), Moho temperatures depend on both the heat flow at depth (qm), and the way in which the crustal contribution to heat flow, qc (where qc = qs-qm) is distributed within the crust as represented by the length-scale, h [33] . For the thermal arguments developed below this length parameter is given by the mean depth defined as:
where If is the heat production rate and Zc is the base of the crust, beneath which there is assumed to be negligible heat production. Sandiford and McLaren [33] show that with h defined in this way, the temperature at any depth, z, beneath the heat-producing parts of the crust is given by:
For any assumed functional heat production distribution, the parameter h can be easily related to parameter hr inferred from regression of surface heat production and heat flow data [33] . For the exponential model of Birch et al. [34] and others, h = hr. For a heat production distribution which consists of a layer of homogeneous heat production of thickness hr, h = hr/2. We now consider the thermal consequences at upper mantle depths (-40 km) of the various combinations of qm, qc and h consistent with the SAHFA where qs is -90 mW m-2 . h can be constrained by recognising that the crustal contribution to the surface heat flow qc = lfsh, where lfs is the characteristic surface heat production, and assuming the functional form of the heat production distribution. Regression of the surface heat flow-heat production data suggests the SAHF A is characterised by h-10 km and qr-30 mW m- For these parameters, T40 km is estimated to be 600°C for an assumed exponential distribution or 500°C for an assumed homogeneous distribution (Fig.  6 ). While these calculations are sensitive to the assumed thermal conductivity, about which there is some uncertainty, they suggest that for the relatively fast upper mantle seismic velocities, qm can be no more than 30 mW m- 2 . If the distribution more closely approximates an exponential distribution than a homogeneous distribution, then qm must be no more than about 15 mW m-2 (Fig. 6 ). Note that if the elevated heat flow was entirely due to anomalous mantle contributions (i.e. qm -60 mW m-2 ), T40 km must exceed 800°C, which would seem to require significantly slower upper mantle velocities than suggested by Zielhuis and van der Hilst [32] .
Enrichment in crustal heat production
The SAHF A forms part of a province that EPSL 56223-11-00 hosts several significant uranium deposits, the most notable being the giant Olympic Dam deposit. Such occurrences suggest that the province may be unusually enriched in heat-producing elements, and it is therefore pertinent to explore the possibility that elevated crustal heat production provides the additional heat flow within the SAH-FA. If the anomalous heat flow was entirely of a crustal origin, then these sources would be required to contribute at least 60 mW m-2 . Assuming a length-scale, h, of 10 km then the characteristic surface heat production required to produce the anomaly would be 6 µW m-3 , which is more than three times higher than the upper crustal heat production average of 1.8 µW m-3 [5] . In order to evaluate this possibility, we have compiled all existing geochemical data for Archaean to Mesoproterozoic lithologies from South Australia. Heat production values have been calculated as present day averages from U, Th and K20 geochemical analyses (data from [35] [36] [37] [38] [39] ; unpublished data). U, Th and K concentrations were obtained from whole rock powders using a X-ray fluorescence spectrometer. Detection limits for U and Th are 1.5 ppm, with an accuracy of ± 5% at 100 X detection limit for U and Th and ± 0.02% for K20 wt%. These detection limits and resultant uncertainties are only significant for samples with low U, Th and K concentrations. For instance, for U = 5 ppm, Th = 20 ppm and K20 = 3.00 wt%, the calculated H is 3.0 µW m- 3 with an error of ± 0.5 µW m-3 (17%). The error becomes more insignificant at higher concentrations; for H= 6 µW m-3 the error is only ± 8% assuming standard crustal ratios of U, Th and K20. For reference, average heat production values for typical lithologies range from 0.1 µW Heat production values calculated from whole rock geochemical analyses. The upper bound of the shaded region is defined by the binned average of the heat production data, the lower bound by the binned median. Note logarithmic scale for heat production values. The absence of data in the interval 138-139.5°E is due to the fact that in this region the Precambrian basement is covered by the Neoproterozoic sediments of the AFB. Province abbreviations as for Fig. 4 . Data from [35] [36] [37] [38] [39] ; unpublished data. n = number of samples used to calculate average concentrations of U, Th and K20. H= average current heat production. Units divided between the EGC and MPP (abbreviations as for Table I ) and listed in geochronological order. Data from [35] [36] [37] [38] [39] and unpublished data. m-3 for tholeiitic basalts and 2.1 µW m-3 for shales, to 2.5 µW m-3 for granites [40, 41] . The surface heat production distribution of -2650 samples as a function of longitude clearly indicates that the SAHF A is characterised by elevated concentrations of heat-producing elements (Fig. 7) . There is a distinct rise in median heat production from -3 µW m- To the east, heat production decreases to a median value of -2.5 µW m-3 in the eastern Willyama Inliers.
An obvious query about the treatment of the data using binned averages or means is that no account is taken of the relative volumetric contribution of each of the rock types that comprise the various provinces. For much of South Australia poor outcrop precludes detailed assessment of area-integrated heat production rates. This is particularly true of the Gawler Craton, which is mostly covered by a thin veneer of aeolian sand. In contrast, excellent outcrop in the Mount Painter Province allows for the construction of relatively well constrained heat production maps. Using both airborne radiometric data and whole rock geochemistry, Sandiford et al. [42] were able to show that the area-integrated surface heat production for the province is 9.9 µW m-3 . We suggest that the area-integrated heat production for the transect is bracketed by the binned mean and median heat production estimates, with representative upper crustal heat production falling in the region highlighted by shading in Fig. 7 .
In order to assess the extent to which the heat EPSL 56223-11-00 Heat flow data from [22] [23] [24] [25] .
production distribution may account for the observed heat flow, we have modelled the surface heat flow using the median and mean of the binned heat production data shown in Fig. 7 , for two different sets of h-qm parameters. In Fig. 8a , we assume qm = 30 mW m-2 and h = 10 km, while in Fig. 8b , we assume qm = 15 mW m-2 and h = 12.5 km. In detail, the median heat production tends to slightly underestimate the heat flow within the SAHFA (by -5-10 mW m-2 ), slightly overestimate the heat flow in the western Gawler Craton, and greatly underestimate the heat flow in the Willyama Inliers (by up to 25 mW m- 2 ) for both sets of distribution parameters. In contrast, the mean heat production data tend to overestimate heat flows in all but the Willyama Inliers. These figures show that for all but the Willyama Inliers there is a first order correla-
Heat production in the SAHF A
Given that the concentration of heat-producing elements in the SAHF A is anomalously high, it is appropriate to identify the source of the elevated heat production distribution. For this purpose, heat production values for the main Proterozoic lithologies in this region have been compiled (Table 2). Calculated heat production values for metasedimentary units within this transect are consistent with accepted lithological means and show little variation across provinces, suggesting that they do not contribute to the SAHFA. In contrast, granitic and volcanic lithologies display a large range in heat production, with many units within the eastern Gawler Craton and especially the Mount Painter Province containing extremely elevated values. Although U and Th concentrations within these granites are extreme, corresponding Th/U values are dominantly 3-5 ( Table  2 ), suggesting that this enrichment is a primary magmatic signature.
The heat production compilation highlights the fact that the region of high heat flow in South Australia coincides with the occurrence of Proterozoic granites and volcanics which contain for -1700 Ma granites and remain high at -9 µW m-3 for Hiltaba granites of the eastern Gawler Craton and Stuart Shelf ( Table 2) . As described in the Section 4, heat production reaches a maximum at Mount Painter, which also contains the youngest Proterozoic granites in the SAHFA.
Because these heat production anomalies are geochemical phenomena and their source and distribution seem intimately associated with granite formation, the question of the origin of high heatproducing granites becomes vital. Although beyond the scope of this paper, we will make some observations here which are pertinent to the definition of this problem. The geochemical characteristics of granitic magmas reflect the composition of the source rocks and petrogenetic processes, such as fractional crystallisation, which modify elemental concentrations in the melt. Nd isotopic studies of granites are particularly useful in discriminating between mantle and crustal sources of different ages (e.g. [43] ). The Nd isotopic record of Archaean-Mesoproterozoic granites from the SAHF A displays a large range in initial ENd from 2.8 to -11.1, suggesting considerable variations in the proportion and isotopic composition of crust and juvenile mantle material within these rocks [35] [36] [37] [38] [39] 44] . Of particular interest are the initial ENd values of high heatproducing granites of the Mount Painter Province, which are quite high and show very limited variation from -3.2 to -0.5. Extreme fractionation of melts containing only a small enriched crustal component is required to reconcile high ENd values with elevated U, Th and K concentrations.
In the previous sections, we have shown that the high heat flow of the SAHF A is largely the result of elevated crustal heat production, with inferences about the seismic velocity of the upper mantle supporting the notion that mantle heat flow is less than 30 mW m- 2 . This suggests that the crust in this region contributes on average 60-75 mW m-2 to the surface heat flow, which is 2-3 times what would be expected on the basis of terranes of comparable or younger age in other continents. Such a high crustal radiogenic component implies that U, Th and K concentrations in the SAHF A are significantly higher than in typical crustal profiles, posing the question of how such elevated concentrations of heat-producing elements become localised in this crustal zone. Indeed, the concentrations amount to several times the crustal average and appear to require a source region of much greater volume than the directly underlying crust and mantle, especially given that lower crustal compositions are unlikely to represent a significant reservoir for radiogenic elements (e.g. [45] ).
The extraordinary enrichment in heat-producing elements evident in the SAHF A suggests that the heat production character of the continental crust is rather more variable than indicated in recent reviews of heat production distributions (e.g. [3, 5] ). While exceptional, the SAHFA does not appear to be unique. For example, Lewis and Hyndman [46] have documented heat flow regimes from the northern Cordillera transect of Canada which are similar to the region described here. In this transect, heat flow increases from 40-60 mW m-2 in the Archaean North American Craton to -90 mW m-2 across the Hottah and Fort Simpson terranes, reaching -120 mW m-2 in the N ahanni terrane. Although these heat flow values are consistent with elevated heat flow measurements further west in the Cordillera, inferences on upper mantle thermal regimes derived from seismic velocity determinations suggest that the exceptional heat flow in this region is due to elevated crustal heat production [46] . These occurrences suggest caution in the use of so-called 'global averages', at least until the heat flow data-EPSL 56223-11-00 set is extended to provide a more comprehensive coverage of regions outside North America and Europe.
We have shown that elevated crustal heat production values need not lead to excessive upper mantle temperatures provided that mantle heat flow is low and the heat production is mainly confined to the upper crust. However, an important consequence of this enrichment is that thermal regimes at depth are extremely sensitive to small changes in the vertical distribution of crustal heat production, for example due to burial beneath a sedimentary pile. For the parameters appropriate to the SAHF A and thermal conductivities of 2.5-3 W m-I K-1 , a change in heat production depth of 1 km produces a long-term increase in temperature of 20-30°C at any depth below the heat production. As outlined by Sandiford et al. [42] , the sensitivity of crustal thermal regimes to the depth of the heat production distribution has important implications for the tectonic evolution of South Australia. By the earliest Phanerozoic, the high heat-producing Proterozoic basement of the SAHF A was differentially buried by virtue of the distribution of sedimentation associated with the development of the Adelaide Geosyncline. During periods of subsequent tectonic compression (during the Delamerian Orogeny and more recently in the last 5 Ma), deformation has been strongly localised where this basement was most deeply buried. This reflects a type of large scale basin inversion which is mechanically explicable in terms of the thermal consequences of differential burial of high heat-producing basement terranes [42] .
